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(54) EXHAUST GAS FILTER AND EXHAUST GAS CLEANING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve mechanical 
strength and thermal shock resistance by broadly 
classifying pore distribution at the time of measuring 
lattice wall by mercury penetration method into 2 

specific regions of the pore diameter. 

SOLUTION: The exhaust gas filter for filtering 
particulates or the like contained in the exhaust gas 
discharged from a diesel engine or the like has many 
through holes in the passage of the exhaust gas and the 
lattice wall forming the through holes is formed from a 
porous ceramic. In such a case, the pore distribution at 
the time of measuring the lattice wall by the mercury 
press fitting method is classified into the 1 st region 
where the pore diameter is 2-150^m and the 2nd region 
where the pore diameter is 0.08-1//m and each of the 
1st region and the 2nd region has the max. value. As the 
porous ceramic, aluminum titanate is used. And the pore 
is formed so that the pore volume of pore diameter 
showing the max, value in the 1st region is controlled to 

40-60 when the pore volume of pore diameter showing the max. value in the 2nd region is 
defined as 1. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ~ 
[Claim 1] It is the exhaust gas filter from which the particulate in the exhaust gas with which the 
grid wall which has many through tubes in the direction of an emission way, and forms said 
through tube in it consists of a porosity ceramic etc. is removed. When the graph which took the 
pore diameter along the axis of abscissa, and took pore volume along the axis of ordinate is 
formed in the pore distribution at the time of measuring said grid wall with a method of mercury 
penetration The exhaust gas filter characterized by roughly being divided into the 1st field whose 
pore diameter is 2-150 micrometers, and the 2nd field whose pore diameter is 0.08-1 
micrometer, and having the maximal value in said the 1st field and said 2nd field, respectively. 
[Claim 2] The exhaust gas filter according to claim 1 with which the porosity ceramic of the grid 
wall which forms many through tubes is characterized by consisting of aluminum titanate as a 
principal component. 

[Claim 3] The exhaust gas filter according to claim 1 characterized by setting to 40-60 pore 
volume of the pore diameter which shows the maximal value in said 1st field when pore volume 
of the pore diameter which shows the maximal value in said 2nd field is set to 1 in the pore 
diameter of 2-150 micrometers of the 1st field, and the pore diameter of 0.08-1 micrometer of 
the 2nd field. 

[Claim 4] The exhaust gas filter according to claim 1 characterized by being in the range whose 
pore diameter which shows the maximal value in said 2nd field is 0.2-0.5 micrometers in the pore 
diameter of 0.08-1 micrometer of the 2nd field. 

[Claim 5] Claims 1, 2, and 3, an exhaust gas filter given [ any 1 ] in four, and the container that 
contains said exhaust gas filter, A heating means to heat said exhaust gas filter, and an oxidation 
material supply means to send in oxidation material, such as air, in said container, If the 
particulate of the specified quantity etc. adheres to said exhaust gas filter, said heating means 
and said oxidation material supply means are made to drive. The exhaust gas purge characterized 
by having the control unit which burns a particulate etc. by sending in oxidization material while 
making said exhaust gas filter heat. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust gas filter and exhaust gas purge 
which filter the particulate contained in the exhaust gas discharged from a diesel power plant 
etc. 
[0002] 

[Description of the Prior Art] The particulate (particulate matter, such as soot) processing 
distributed in atmospheric air with the exhaust gas exhausted from combustion engines, such as 
a diesel power plant, in connection with the environmental problem having aggravated in recent 
years attracts attention. Uptake of these particulates is carried out with the exhaust gas filter 
connected in the middle of the exhaust pipe. If an exhaust gas filter advances particulate uptake 
as it is, in order to have a bad influence on engine combustion efficiency etc., if predetermined 
collection volume is reached, a particulate is burned and an exhaust gas filter must be 
reproduced. 

[0003] As for playback of an exhaust gas filter, an electric heater method is mainly used. By the 
electric heater method, installation and an electric heater are heated, a particulate is heated, an 
inflow [ of exhaust gas ] or outflow side is ignited, and an electric heater is burned in it. The 
combustion temperature at this time is controlled by supply air volume. Since the whole does not 
burn at once but combustion advances gradually from an edge, a temperature gradient arises in 
an exhaust gas filter inevitably, and thermal stress generates a particulate. Under the present 
circumstances, since particulate collection volume cannot be detected correctly but fluctuation 
of **40% of collection volume occurs frequently to target collection volume, abnormal 
combustion may occur. This abnormal combustion says the phenomenon of going up rapidly to 
1 000-degree-C or more thing high temperature, at the time of playback, when uptake of many 
particulates is carried out from the set point. Therefore, the thermal resistance which is equal to 
this abnormal combustion is required for an exhaust gas filter. Moreover, low-fever expansibility 
and high thermal shock resistance are strongly required as fatigue breaking based on the thermal 
stress at the time of regeneration not producing an exhaust gas filter. Moreover, it is called for 
that particulate collection efficiency also has little pressure loss highly, and the balance of these 
properties is very important for it. In order to fill these demands, examination is performed from 
every direction and, as for the exhaust gas filter, various development is performed. 
[0004] For example, a cordierite sintered compact (2MgO, 2aluminum2 03, and 5Si02) is 
mentioned as an ingredient used for an exhaust gas filter. The crystal of cordierite shows 
different direction-thermal expansion, an a-axis differs from 2.0x1 0-6/degree C, and, as for the 
coefficient of thermal expansion, the c-axis differs from -0.9x1 0-6/degree C. However, since 
plate crystal contained in a raw material, such as a kaolin and talc, extrudes, shearing force is 
received at a process and it distributes in the direction parallel to a grid, at a sintering process, 
this plate crystal serves as a sintering crystal growth origin, and the c-axis of the crystal of 
cordierite will be in the condition that slightly many orientation in the direction of extrusion (the 
direction of an emission way) was carried out. Therefore, the coefficient of thermal expansion of 
the direction of extrusion of cordierite becoming 0.4 - 0.7x1 0-6/degree C, and the coefficient of 
thermal expansion of a direction perpendicular to the direction of extrusion becoming 0.9 - 
1.5x1 0-6/degree C, crossing in all the directions, and a coefficient of thermal expansion 
becoming small, and working in favor of a thermal shock is examined. 

[0005] Moreover, aluminum titanate (aluminum 203 and Ti02) is mentioned as an ingredient for 
other exhaust gas filters. Aluminum titanate is resistant to the abnormal combustion which 
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melting temperature is as high as 1600 degrees C or more, and is generated at the time of 
playback of an exhaust gas filter, and excellent in thermal resistance. Although different 
direction-thermal expansion is shown like [ crystal / of aluminum titanate ] the crystal of 
cordierite, 1 1.8x10-6/degree C and a b-axis compare with 19.4x10-6/degree C, a c-axis 
compares with -2.6x1 0-6/degree C and the crystal of cordierite, and, as for the coefficient of 
thermal expansion of the crystal of aluminum titanate, the a-axis has the big anisotropy. 
Aluminum titanate has the property which starts and forms a micro crack into high temperature 
expansion among aluminum titanate crystal grain children harder [ with a big anisotropy ]. 
Moreover, aluminum titanate also has the property to be easy to decompose into oxidization 
titanium and an aluminum oxide, under high temperature. Thus, although aluminum titanate is the 
ingredient excellent in low-fever expansibility and high thermal resistance, it can say it also as 
the ingredient which a mechanical strength tends (based on a crystal grain child's decomposition) 
to form into high temperature expansion low (based on the micro crack between crystal grain 
children) compared with other ceramic ingredients. 

[0006] In order to solve the mechanical strength of aluminum titanate, and the problem about 
decomposition, in a JP.63-1 1585.A official report, it is Si02. : 1 - 10wt%, aluminum 203 : 1 - 
10wt%, Fe 203 : The technique of the porosity Plastic solid of the aluminum titanate containing 
0.1 - 5wt% is indicated. The above-mentioned component exists in this Plastic solid as the solid 
solution, and an aluminum titanate crystal grain child's decomposition control and improvement in 
a mechanical strength are enabled. 
[0007] 

[Problem(s) to be Solved by the Invention] However, although the grid walls which constitute an 
exhaust gas filter about a mechanical strength although the effectiveness about decomposition 
control is large about the exhaust gas filter produced by the ingredient presentation which 
enabled an aluminum titanate crystal grain child's decomposition control and improvement in a 
mechanical strength are the porous ceramics which have much free passage pores therefore, 
they are inadequate. 

[0008] In the exhaust gas filter which consists of aluminum titanate as a principal component, 1 
burning shrinkage becomes large, and dimensional accuracy worsens (when using aluminum 
titanate with small crystal particle diameter and compounding aluminum titanate from what has 
small /raw material particle diameter). 

2) A mechanical strength becomes low, and vibratility-proof is spoiled (when aluminum titanate 
with large crystal particle diameter is used and there is no orientation in the direction of passage 
of an exhaust gas filter, and the perpendicular direction of the direction of passage). 

3) Crystalline anisotropy became large, and it had technical problems — thermal shock 
resistance is spoiled — (when aluminum titanate with large crystal particle diameter is used and 
orientation is too large to the direction of passage of an exhaust gas filter, and the perpendicular 
direction of the direction of passage). 

[0009] This invention solves the above technical problem and it aims at offering the exhaust gas 
filter and exhaust gas purge which raised a mechanical strength and thermal shock resistance 
[0010] 

[Means for Solving the Problem] In order to solve this technical problem, this invention was 
roughly divided into the 1st field whose pore diameter of the grid wall which has many through 
tubes in the direction of an emission way, and forms a through tube in it is 2-150 micrometers, 
and the 2nd field which is 0.08-1 micrometer, and it was constituted so that it might have the 
maximal value in the 1st field and 2nd field, respectively. 

[001 1] According to this invention, the exhaust gas filter and exhaust gas purge which raised a 

mechanical strength and thermal shock resistance can be offered 

[0012] 

[Embodiment of the Invention] Invention of this invention according to claim 1 is an exhaust gas 
filter from which the particulate in the exhaust gas with which the grid wall which has many 
through tubes in the direction of an emission way, and forms said through tube in it consists of a 
porosity ceramic etc. is removed. When the graph which took the pore diameter along the axis of 
abscissa, and took pore volume along the axis of ordinate is formed in the pore distribution at 
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the time of measuring said grid wall with a method of mercury penetration It is roughly divided 
into the 1st field whose pore diameter is 2-150 micrometers, and the 2nd field whose pore 
diameter is 0.08-1 micrometer, it constitutes so that it may have the maximal value in said the 
1st field and said 2nd field, respectively, and it has an operation that a mechanical strength and 
thermal shock resistance improve. 

[0013] In claim 1, the porosity ceramic of the grid wall which forms many through tubes 
considers invention of this invention according to claim 2 as the configuration which consists of 
aluminum titanate as a principal component, and it has an operation that high thermal resistance 
and low-fever expansibility improve. 

[0014] Invention of this invention according to claim 3 is set in claim 1 in the pore diameter of 2- 
150 micrometers of the 1st field, and pore diameter of 0.08-1 micrometer of the 2nd field. When 
pore volume of the pore diameter which shows the maximal value in said 2nd field is set to 1 , it 
has an operation that it can consider as the configuration which sets to 40-60 pore volume of 
the pore diameter which shows the maximal value in said 1st field, and the stable mechanical 
strength and uptake capacity can be acquired. 

[0015] Invention of this invention according to claim 4 has an operation that it can consider as 
the configuration in the range whose pore diameter which shows the maximal value in said 2nd 
field is 0.2-0.5 micrometers, and the stable mechanical strength can be obtained, in the pore 
diameter of 0.08-1 micrometer of the 2nd field in claim 1. 

[0016] Invention of this invention according to claim 5 Claims 1, 2, and 3 and an exhaust gas 
filter given [ any 1 ] in four, The container which contains said exhaust gas filter, and a heating 
means to heat said exhaust gas filter, If the particulate of the specified quantity etc. adheres to 
an oxidization material supply means to send in oxidization material, such as air, in said 
container, and said exhaust gas filter, said heating means and said oxidization material supply 
means are made to drive. It considers as the configuration which has the control unit which 
burns a particulate etc. by sending in oxidization material while making said exhaust gas filter 
heat. Since uptake capacity increases while an exhaust gas filter is firmly fixable, it has an 
operation that the uptake of the fine particulate etc. can be carried out. 
[0017] Hereafter, it explains, referring to drawing 1 - drawin g 5 about the gestalt of operation of 
this invention. 

(Gestalt of operation) DrawingJ. is the perspective view showing the exhaust gas filter by the 
gestalt of 1 operation of this invention, and the partial enlarged drawing of the passage side of 
the exhaust gas filter according [ drawin g 2 ] to the gestalt of 1 operation of this invention and 
drawin g_3 are the sectional views of the exhaust gas filter by the gestalt of 1 operation of this 
invention. 

[0018] In diawingj. , 1 is an exhaust gas filter, the exhaust gas filter 1 has the shape of a 
cylindrical shape, and the diameter of the passage sides la and lb of the exhaust gas which 
exists up and down is about 130-1 58mm, and the die length which met in the direction of an 
emission way is constituted so that it may be set to 137mm - about 167mm. The magnitude of 
this exhaust gas filter 1 is the magnitude which is used suitable for 2000-3000 cc of engine 
displacements, and can moreover carry out uptake of the particulate of the exhaust gas of that 
displacement etc. efficiently. Since process tolerance can be raised and stress can moreover be 
distributed isotropic by making the exhaust gas filter 1 cylindrical, processing distortion etc. can 
be reduced. 1c is the side face of the exhaust gas filter 1, and although pore may be formed in 
side-face 1c. since it is stuck with the heat insulator etc., particulate leakage is not generated. In 
case the exhaust gas filter 1 is attached in equipment etc., as the exhaust gas filter 1 is wrapped 
in the heat insulator of the quality of an inorganic fiber etc. and it puts in casing material, such 
as SUS, further, it is fixed in equipment and held. 

[0019] In addition, with the gestalt of this operation, although the diameter of the passage sides 
1a and 1b was made almost the same, by attaching a taper to side-face 1c. the diameter by the 
side of passage side la may be made larger than the diameter by the side of passage side lb, or 
the diameter by the side of passage side lb may be formed reversely [ the ] more greatly than 
the diameter by the side of passage side la. In addition, since the direction which made exhaust 
gas flow into the exhaust gas filter 1 from a passage side side with a larger diameter can make 
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inflow area large, pressure loss is low and, moreover, can make [ many ] the amounts of 
collections, such as a particulate. 

[0020] In drawing_2 , two or more cross-section rectangle-like through tubes 2 are formed in 
passage side la along the direction of an emission way of the exhaust gas filter 1, and the 
through tube 2 is divided with the grid wall 3 with which much free passage pores were prepared. 
The grid wall 3 consists of passage side 1a continuously to passage side 1b. The thickness tl of 
the grid wall 3, and t2 It is desirable to constitute within the limits of 0.2-0.3mm (200 eel / 
square inch) and 0.4-0.5mm (100 eel / square inch), respectively. When it deviates from this 
range, a mechanical strength may become small too much, collection efficiency may fall or fault 
like pressure loss becomes high may be produced. 

[0021] Since the moldability was thought as important by the extrusion-molding approach and 
the exhaust gas filter was produced with the gestalt of this operation, it is t1 =t2. Although 
carried out, it sets to other shaping approaches (for example, laminating of a processing sheet) 
and it is t1 <t2. Relation and t1 > t2 You may make it relation. For example, in drawin g 2 , since 
flow control of exhaust gas making it easy to flow is made to the grid wall 3 parallel to the 
direction of M by thickening thickness of the grid wall 3 parallel to the direction of L, and making 
thin thickness of the grid wall 3 parallel to the direction of M, the flow of the exhaust gas which 
passed the exhaust gas filter 1 can be controlled, and the exhaust air effectiveness of the 
exhaust gas filter 1 etc. can be adjusted. In addition, by making thickness of the internal grid wall 
3 thicker than the periphery section (part near side-face 1c), since it becomes easy to pass 
exhaust gas, the periphery section can make [ more ] the through put of the exhaust gas of the 
periphery section than the interior, and generally much exhaust gas can be passed in the 
periphery section with little exhaust gas through put. Therefore, the exhaust gas filter 1 can 
equalize collection volume, such as a particulate, in each part, and can raise the uptake property 
of the exhaust gas filter 1 . Moreover, by making thickness of the grid wall 3 of the periphery 
section thicker than the interior, the mechanical strength of the periphery section can be raised 
and breakage of the exhaust gas filter 1 by past [ a bundle ], vibration, etc. at the time of fixing 
the exhaust gas filter 1 to the interior of equipment etc. can be prevented. 
[0022] Moreover, pitch A1 which met in the direction of L of the grid wall 3 Pitch A2 which met 
in the direction of M The inside of the range of 2mm - 4mm (when it deviates from this range 
collection efficiency may fall or fault, like pressure loss becomes high may arise) is desirable ' 
respectively. It sets in the gestalt of this operation and is A1 =A2. Since uptake capacity is made 
to homogeneity in each part while being able to raise a mechanical strength isotropic by having 
carried out, the stable property can be acquired. In addition, pitch A1 And pitch A2 The cross- 
section configuration of a through tube 2 is made into a rectangle by making it different size, the 
amount of the exhaust gas which passes the grid wall 3 in each part is adjusted, the bias of 
collection capacity can be formed, and since change can be given to flow rate distribution of the 
exhaust gas which passed the exhaust gas filter 1, the design of piping, the design of the 
stowage container of the exhaust gas filter 1, etc. become easy. 

[0023] Furthermore, as for the formation consistency of a through tube 2, in the passage sides 
1a and 1b, about 100-200 per 1 square inch are desirable. 

[0024] the sealing agent with which 4 was stuffed into the through tube 2 — it is — a sealing 
agent 4 — through tube 2 comrades — ********** — j t is stuffed like. If this sealing agent 4 is 
constituted from same ingredient as the grid wall 3, it can prevent breakage of the grid wall 3 by 
the difference in a coefficient of thermal expansion etc. between the grid wall 3 and a sealing 
agent 4. In addition, even if it does not constitute the grid wall 3 and a sealing agent 4 from same 
ingredient, as long as a coefficient of thermal expansion etc. chooses a near thing etc., the grid 
wall 3 and a sealing agent 4 may consist of different ingredients. 

[0025] moreover, the grid wall 3 and a sealing agent 4 — the principal component of each 
component can also be made the same, and, in addition, the class of additive, its amount, etc. 
may be changed. Since it can adjust to the hardness which is easy to stuff a sealing agent 4 
since the coefficient of thermal expansion of the grid wall 3 and a sealing agent 4 can be made 
almost the same by making it such a configuration and the property of a sealing agent 4 can 
moreover be changed, workability becomes good and productivity improves. 
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[0026] a sealing agent 4 — the passage sides 1a and 1b by preparing in each through tube 2, 
as shown in drawing 3 , a through tube 2 is classified into incurrent pore 2a and outflow hole 2b. 
If exhaust gas is slushed into the exhaust gas filter 1 from the passage side 1a side, after 
exhaust gas enters into incurrent pore 2a first, it will enter into outflow hole 2b through the grid 
wall 3, and will be emitted outside. In case exhaust gas passes the porous grid wall 3 at this time, 
uptake of the particulate in exhaust gas etc. is carried out into the grid wall 3. 
[0027] The following presentations are mentioned if it considers as the ingredient which 
constitutes the exhaust gas filter 1 . 
[0028] 

aluminum2 03 ... 47.2-57.8wt%Ti02 ... 36.4-44.6wt%Si02 ... 3.0- 9.0wt% — Fe2 03 ... 0.7- 
Including the 2.7wt% above-mentioned presentation respectively, it prepared so that it might 
moreover become 100wt(s)% including some impurities, as an impurity — for example, Zr02 etc. 
— it is mentioned. Thus, since it is hard to start an erosion and has a low-fever expansion 
coefficient further even if it will be in an elevated-temperature condition, since it excels in 
thermal resistance by using aluminum titanate as a principal component, it is hard to be divided 
in thermal stress etc. 

[0029] Although the above-mentioned ingredient constituted the exhaust gas filter 1 whole (part 
which constitutes side-face 1c of the grid wall 3 and the exhaust gas filter 1) from the gestalt of 
this operation, it is desirable to constitute the grid wall 3 from an above-mentioned ingredient at 
least. 

[0030] DrawingJ is a graph which shows pore distribution of the exhaust gas filter by the gestalt 
of 1 operation of this invention. In drawin g 4 , it turns out that it is the pore distribution which 
has [ between (it abbreviates to the 1st field below) with a pore diameter of 2-150 micrometers ] 
the maximal value, respectively with a pore diameter of 0.08-1 micrometer (it abbreviates to the 
2nd field below) in between. The gestalt of this operation can be characterized by the maximal 
value of a pore diameter existing in the 2nd field, and can raise the mechanical strength and 
thermal shock resistance of the exhaust gas filter 1 by existence of this maximal value. Although 
a coefficient of thermal expansion also becomes isotropic and each direction shows a small 
coefficient of thermal expansion when there is no orientation about the perpendicular direction 
of the direction of an emission way, and the direction of passage, a big and rough micro crack 
exists in aluminum titanate, and a mechanical strength is low. Although each direction shows a 
high thermal expansion (a direction [ The coefficient of thermal expansion of 800 degrees C: The 
direction / For example, room temperature - / of an emission way -2.5x10- ] perpendicular to 
6/degree C and the direction of passage 2.4x10- 6/degree C) and thermal shock resistance is 
low when there is big orientation about the perpendicular direction of the direction of an 
emission way and the direction of passage, a micro crack becomes detailed and a mechanical 
strength increases. That is, if the maximal value of a pore diameter exists in the 2nd field, the big 
and rough micro crack of aluminum titanate can be reduced, and a high thermal expansion is not 
shown in coincidence. If these pore distribution is incidentally explained, since many big and 
rough micro cracks will occur about an exhaust gas filter without orientation, the pore 
distribution which hits the 2nd field is shifted to the one where a pore diameter is larger (for 
example, 0.1-2 micrometers), and is larger than drawin g 4 . [ of pore volume ] Moreover, the pore 
distribution which hits the 2nd field is shifted to the one where a pore diameter is lower than 
drawingj; about the exhaust gas filter with large orientation (the 2nd field is 0.06-0.5 
micrometers). As mentioned above, the 2nd field shows the pore distribution by the micro crack, 
and the magnitude of orientation changes with the fields. In this example, the 2nd field serves as 
the pore diameter range of 0.08-1 micrometer. 

[0031] Next, the measuring method of drawj_ng_4 etc. is explained. It asked for the data shown in 
drawin g^ with the method of mercury penetration. As for a method of mercury penetration, 
mercury asks the exhaust gas filter 1 for what cc perg permeates. An experiment contains the 
grid wall 3 of the exhaust gas filter 1 in a predetermined container, in the container, changes a 
pressure gradually and presses mercury fit. When the pressure in a container is low, only 
mercury enters into comparatively big pore, and when a pressure is high, mercury enters even 
into small pore. Therefore, it can measure how many predetermined pore diameters exist by 
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measuring what cc [ perg ] mercury enters into the grid wall 3 of the exhaust gas filter 1 at the 
time of a predetermined pressure. 

[0032] With the gestalt of this operation, the Shimadzu Corp. make (MAIKUROMERI tex POA 
riser 9320 form) was used on the occasion of the experiment. Thus, the measured result is the 
graph shown in drawin g^ . 

[0033] In drawing 4 , an axis of ordinate takes the volume of the mercury which permeated the 
grid wall 3 of the exhaust gas filter 1 perg, and an axis of abscissa is the pore diameter called for 
from the pressure in the container which contained the grid wall 3 and mercury of an exhaust 
gas filter. As dj^wjngj shows, the pore which has a pore diameter near 10 micrometer exists 
most mostly, and, moreover, as for distribution of a pore diameter, it turns out that it has the 
two maximal value. That is, it turns out that it has the maximal value in the 1st above-mentioned 
field and the 2nd above-mentioned field at least, respectively. 

[0034] Moreover, when the maximal value which exists in the 2nd field is set to 1, as for the 
maximal value which exists in the 1st field, it is desirable to be referred to as 40-60 (especially 
preferably 45-55). If it is within the limits of this, sufficient mechanical strength and uptake 
capacity can be acquired. 

[0035] As for the maximal value of a pore diameter, existing among 0.2-0.5 micrometers is still 
more desirable also in the 2nd field. The exhaust gas filter 1 which could realize improvement in 
a mechanical strength and thermal shock resistance, and was stabilized with constituting the 
exhaust gas filter 1 so that the maximal value of a pore diameter may come to this range is 
producible. 

[0036] As the manufacture approach of the exhaust gas filter 1, a predetermined raw material is 
mixed first, a binder, an ostomy agent, etc. are put in into it, it considers as the shape of a 
plastic matter, and the plastic matter-like object is fabricated by the extrusion-molding method 
in a honeycomb configuration, and after drying the Plastic solid, it is filled up with a sealing agent 
it calcinates and is produced. In shifting the maximal value of the above-mentioned pore 
diameter or changing a rate, it changes the class of ostomy agent, particle size, an addition and 
the particle size of a ceramic raw material, a configuration, etc. 

[0037] Drawin g_5 is the schematic diagram showing the exhaust gas purge by the gestalt of 1 
operation of this invention. As for the heat insulator with which an engine and 1 1 contain an 
exhaust gas filter and, as for 12, 10 contains the exhaust gas filter 1 1 in drawin g 5 the 
container with which 13 contains the exhaust gas filter 1 1 and a heat insulator 12. the heating 
object with which 14 supplies heat to the exhaust gas filter 1 1, the pressure sensor with which 
15 measures the pressure in a container 13. and 16. a blower and 17 are control units 
L0038] The actuation is explained below about the exhaust gas purge constituted as mentioned 
above. 

[0039] The exhaust gas which came out of the engine 10 first is introduced in a container 13 
and after exhaust gas is removed by the exhaust gas filter 11 in a particulate etc.. it is emitted 
outside. If the exhaust gas filter 1 1 reaches a predetermined pressure loss value, a pressure 
sensor 15 will detect and a control device 17 will stop an engine 10. Next, if a blower 16 is made 
to drive and air is slushed in a container 13 while making the heating object 14 generate heat 
the particulate in which uptake was carried out to the exhaust gas filter 1 1 by heat and air will 
be lit. Particulate combustion is spread towards the other end side of the exhaust gas filter 1 1 
from the heating object 1 4 side 
[0040] 

[Example] Next, the example of this invention is explained. 

[0041] (Example) About the exhaust gas filter in this example, a coefficient of thermal expansion 
the data measured with the method of mercury penetration, a mechanical strength (compressive 
strength), thermal shock resistance, etc. were summarized for considering as a sample 1 (Table 
1). In addition, it was shown in the table where the same is said of the example of a comparison 
(samples 2 and 3). 
[0042] 
[Table 1] 
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&H*rT 

No 


$iS~*800T 
: 10' 6 /TJ 


«r o<$Bt*/nflftBfl 

( ) 


(kgf/crn) 


cU rT> +V> *Q 

ftftl 15g/l 






1 


-1.4 


1 .5 


0.08-1 .0 


61 




2 


-0.2 


-0. ! 


0.1 ~2.0 


37 




3 


-2.5 


2.4 


0.06-0.5 


76 


75 7?*IJ 



[0043] Sample No made the order of 2, 1, and 3 enlarge an aluminum titanate crystal grain child's 
orientation. 

[0044] About a sample 2, there is no difference of a coefficient of thermal expansion to the 
measurement direction of an exhaust gas filter, and orientation has hardly been carried out. 
About this sample 2, since it has a big and rough micro crack by 0.1-2 micrometers, the 2nd field 
has a low mechanical strength. Moreover, since the mechanical strength is low, thermal shock 
resistance is also known by that it is low. 

[0045] About a sample 3, the difference of a coefficient of thermal expansion is large to the 
measurement direction of an exhaust gas filter. Although the 2nd field of a mechanical strength 
is high about this sample 3 at 0.06-0.5 micrometers, since the difference of a coefficient of 
thermal expansion is large, it turns out that thermal shock resistance is also low. 
[0046] About a sample 1, while a certain amount of stacking tendency is shown, it can be said 
that a mechanical strength is high thermal shock resistance highly. The range of the 2nd field of 
this sample was 0.08-1 micrometer. 
[0047] 

[Effect of the Invention] It is the exhaust gas filter from which the particulate in the exhaust gas 
with which the grid wall which has many through tubes in the direction of an emission way and 
forms a through tube in it according to this invention as mentioned above consists of a porosity 
ceramic etc. is removed. When the graph which took the pore diameter along the axis of 
abscissa, and took pore volume along the axis of ordinate is formed in the pore distribution at 
the time of measuring a grid wall with a method of mercury penetration A mechanical strength 
and thermal shock resistance can be improved by roughly having been divided into the 1st field 
whose pore diameter is 2-150 micrometers, and the 2nd field whose pore diameter is 0 08-1 
micrometer, and having considered as the configuration which has the maximal value in the 1st 
field and 2nd field, respectively. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the exhaust gas filter by the gestalt of 1 operation of 
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this invention 

[ Drawing 2 ] Drawing,! is the partial enlarged drawing of the passage side of the exhaust gas 
filter by the gestalt of 1 operation of this invention. 

[ Drawin g^] Drawin g^ is the sectional view of the exhaust gas filter by the gestalt of 1 operation 
of this invention. 

[Drawin gj4] The graph which shows pore distribution of the exhaust gas filter by the gestalt of 1 
operation of this invention 

[Drawin gj] The schematic diagram showing the exhaust gas purge by the gestalt of 1 operation 
of this invention 
[Description of Notations] 

1 1 1 Exhaust gas filter 

2 Through Tube 

3 Grid Wall 

4 Sealing Agent 
10 Engine 

12 Heat Insulator 

13 Container 

14 Heating Object 

15 Pressure Sensor 

16 Blower 

1 7 Control Unit 
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[ Drawin g 5] 
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